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. . Figure 7: Transverse Yield Strength along Weld
- Tension tests are performed under uni-axial displacement J J J

- A piezoelectric actuator produces a quasi-static strain rate
- A 25Ib load cell is used.

- Process occurs under the materials melting point
- Reduction In grain size caused by plastic deformation
at elevated temperatures

The yield strengths of the top and middle sections are within
one standard deviation of the base values. The yield strength

- Requires limited processing control parameters 700 , . , , at the bottom of the weld showed an 11% decrease than that of
- Environmentally friendly process " stirZone Gy =458.9 MPa the base value.
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The top and middle of the weld showed a decrease in strain to
T.CPTi 344 - 430 275 - 450 20 faillure compared to the base values. A 26.5% decrease In
E CPTi 483 406 19 strain to failure occurred_at the m_lddle of the weld. The bottom
of the weld showed consistency with the base values.

Small variations in the forging of the metal can cause shifts
In the mechanical properties seen in table 1.

Scanning electron microscope images are used to visually
iInspect the fracture surface.

Figure 10: Scanning electron microscope images of fracture
surface of the base micro-samples
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Figure 11: Scanning electron microscope images of the fracture
surface of the transverse micro-samples

Conclusions

-The use of a nickel foil at the joint to iImprove process
parameters showed no reduction in mechanical strength.
-The FSW process generated fine and equiaxed
recrystallized grains resulting in refined metallurgical
properties in the joint area.

-A decrease In strain to failure was observed in the middle of
the weld and can be attributed to reduced grain size, high
fatigue, and variations in processing parameters
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